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SEARCH MACHINE WITH DYNAMICALLY
UPDATED FLAG ON GRAPHICAL SLIDER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of prior application Ser.
No. 14/6635,753, filed on Mar. 23, 20135, which 1s incorpo-
rated by reference herein in 1ts entirety.

TECHNICAL FIELD

The subject matter disclosed herein generally relates to
machines configured for processing data. Specifically, the
present disclosure addresses machines and methods that
tacilitate presenting search results 1n a graphical user inter-

face.

BACKGROUND

Websites have enabled users to search for a variety of
products and services. Some allow a user to purchase or
reserve a product or service selected by the user. More
specifically, 1n the travel industry, a number of websites exist
for a user to search for and make reservations and bookings
ol one or more travel options, such as airline flights and hotel
stays. To book flights, for example, an airline may have a
website that a user can use to search for fares and purchase
tickets. Concurrently, online travel agents exist which com-
bine travel options from several airlines, giving the user a
greater selection than may be obtained from a single airline.

A user may operate a machine (e.g., a device) to execute
a search of one or more databases and obtain corresponding
search results from the executed search. For example, a
travel website may operate a machine (e.g., a travel search
machine) that provides one or more travel search services to
one or more devices belonging to one or more users. The
travel search machine may be configured (e.g., by suitable
soltware executing on a processor ol the travel search
machine) to receive a search request containing search
criteria, and retrieve search results from a database, and

cause a device of a user to display a presentation of search
results. BRIEF DESCRIPTION OF THE

DRAWINGS

Some embodiments are 1llustrated by way of example and
not limitation in the figures of the accompanying drawings.

FIG. 1 1s a network diagram 1llustrating a network envi-
ronment suitable for presenting and sharing search results as
trip objects, according to some example embodiments.

FIG. 2 1s a block diagram illustrating components of a
travel search machine suitable for generating and presenting,
a dynamically updated header flag, according to some
example embodiments.

FIG. 3 1s a flowchart illustrating operations of the travel
search machine in performing a method of generating and
presenting a dynamically updated header flag, according to
some example embodiments.

FIG. 4 1s a flowchart 1llustrating operations of the travel
search machine 1n performing a method of retrieving and
presenting search results as a set of graphical elements
within a graphical user interface, according to some example
embodiments.

FIG. 5 1s a flowchart 1llustrating operations of the travel
search machine in performing a method of causing the
presentation of a notification window, according to some
example embodiments.
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FIG. 6 1s a diagram 1llustrating a search result presentation
interface mcluding one or more search results as graphical

clements, and a shider within a graphical user interface,
according to some example embodiments.

FIG. 7 1s a diagram 1illustrating a search result presentation
interface mcluding one or more search results as graphical
icons, a slider, and a dynamically updated header flag within
a graphical user interface, according to some example
embodiments.

FIG. 8 1s a diagram 1llustrating a search result presentation
interface including one or more search results as graphical
icons, a slider, and a dynamically updated header flag within
a graphical user interface, according to some example
embodiments.

FIG. 9 1s a diagram 1illustrating a search result presentation
interface mcluding one or more search results as graphical
icons, and a slider, according to some example embodi-
ments.

FIG. 10 1s a diagram 1illustrating a search result presen-
tation interface including a slider and a dynamically updated
header flag indicating that there are no search results remain-
ing within a graphical user interface

FIG. 11 1s a block diagram 1llustrating components of a
machine, according to some example embodiments, able to
read instructions from a machine-readable medium and
perform any one or more of the methodologies discussed
herein.

DETAILED DESCRIPTION

Example embodiments described herein disclose a travel
search machine (e.g., 1n an online search environment),
configured to retrieve and present search results as graphical
clements within a graphical user interface. The travel search
machine may be or include a group of one or more server
machines configured to provide one or more search engine
services. A user device may accordingly request and receive,
from the travel search machine, a set of one or more search
results based on a submitted search criteria. The travel
search machine may then cause the user device to present at
least some of the received search results within a graphical
user interface, and 1n some example embodiments, may
turther facilitate the sharing of the received search results
with one or more additional users. Examples merely typily
possible variations. Unless explicitly stated otherwise, com-
ponents and functions are optional and may be combined or
subdivided, and operations may vary 1n sequence or be
combined or subdivided. In the following description, for
purposes ol explanation, numerous specific details are set
forth to provide a thorough understanding of example
embodiments. It will be evident to one skilled in the art,
however, that the present subject matter may be practiced
without these specific details.

The travel search machine 1s configured (e.g., by one or
more suitable modules that include one or more processors)
to retrieve and present search results (e.g., airline tlights) as
graphical elements in a graphical user interface. Graphical
clements are those elements used by a graphical user inter-
face to ofler consistent visual representations of data objects
displayed within the graphical user interface. The travel
search machine presents the graphical elements with a slider
configured to define (e.g., fully or at least partially) a subset
of the search results, where the subset 1s defined (e.g., 1n
whole or at least in part) by a location of the slider among
the graphical elements within the graphical user interface. A
graphical element can be a shape (e.g., a rectangle or oval),
an icon, a bar, or a combination thereof.




US 11,062,382 B2

3

In some example embodiments, the travel search machine
presents the search results along an axis within the graphical
user interface, where the axis represents a parameter of the
search results (e.g., departure time, arrival time). For
example, the travel search machine may present the search
results as graphical elements along the axis, arranging the
graphical elements from an earliest departure or arrival time,
to a latest departure or arrival time. The travel search
machine displays the slider intersecting the axis at a location
among the search results, where the location of the slider
defines a threshold value of the parameter (e.g., departure
time, arrival time) represented by the axis.

According to various example embodiments, the travel
search machine 1s configured to receive a user input that
moves the slider from a first location 1n the graphical user
interface to a second location 1n the graphical user interface.
For example, a user may initiate movement of the slider by
a first user 1nput that selects the slider (e.g., via a cursor, or
on a touch enabled device), via a user device on which the
travel search machine causes the graphical user interface to
be displayed. In response to the first user mput, the travel
search machine causes the user device to display a notifi-
cation window 1n the graphical user interface and at a
position relative to the slider in the first location. In some
example embodiments, the travel search machine maintains
the position of the notification window relative to the slider
at the second location of the slider within the graphical user
interface. The notification window displays a count of search
results 1n the subset (e.g., a first subset) of the search results,
and the subset may be at least partially defined by the
location (e.g., the first location) of the slider. The user may
conclude the movement of the slider via a termination of the
first user input (e.g., a drag mmput) moving the slider to a
subsequent location (e.g., a second location) within the
graphical user interface. The termination of the first user
input causes the notification window to update and display
a count of search results within the subset (e.g., the second
subset) defined by the subsequent location of the slider (e.g.,
the second location) in the graphical user interface. Thus, as
the user drags the slider from a first location 1n the graphical
user interface to a subsequent location, the notification
window updates (e.g., continually and dynamically) to dis-
play a count of search results within the subset defined by
the location of the shider at any given time.

When the count of search results 1n the subset defined by the

location of the slider 1s zero, the notification window may
display a phrase indicating that there are no search results to
be shown (e.g., “No tlights left!™).

In some example embodiments, the search results include
a set of parameters (e.g., prices, flight duration, or number
of connections) with corresponding values (e.g., a price 1n
dollars or a flight duration in hours). The notification win-
dow may display a value of a parameter {from the parameters
ol the search results within a subset defined by the location
of the slider, 1n addition to the count of search results 1n the
subset. For example, in response to receiving the first user
input mitiating the movement of the slider, the travel search
machine may cause the notification window to appear and to
display the count of the search results within the subset
defined by the first location of the slider, as well as a lowest
price value from the set of price values corresponding to the
search results within the first subset. Thus, as described
above, as the user drags the slider from the first location to
a subsequent location, the notification window dynamically
updates to display a count of search results and a lowest
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4

price corresponding to the search results within the subset of
search results defined by the location of the slider in the
graphical user interface.

As an 1illustrative example from a user perspective, sup-
pose a user named Dale launches a mobile app on his
smartphone, and the mobile app allows Dale to access the
travel search machine 1n order to search for tlight options.
Dale may first provide the travel search machine with search
criteria that specily parameters of his desired flight, such as
travel dates, a departure airport, and an arrival airport. The
travel search machine retrieves and presents a set of search
results (e.g., retrieved based on at least the search criteria) as
graphical elements (e.g., icons or shapes) along the axis
within the graphical user interface. The axis represents a
departure time of the flights.

Dale may then move the slider from the first position 1n
the graphical user interface (e.g., the position in which the
slider was 1mitially displayed) to a second position along the
axis, to define an earliest departure time. The position of the
slider 1n relation to the graphical elements at least partially
defines a subset of the search results (e.g., search results with
departure times later than a time specified by the slider).
Dale may mitiate movement of the slider by, for example,
selecting the slider with a user input via a cursor. When Dale
selects the slider to i1nitiate the movement, the notification
window appears as a header flag above the slider, and the
notification window displays the set of search results within
the subset of search results at least partially defined by the
location of the slhider. For example, 1f the slider 1s at a
position on the axis corresponding to an 8:00 am earliest
departure time, only flights with an 8:00 am or later depar-
ture time will be displayed. The header flag will then display
a count of search results having an 8:00 am or later departure
time, as well as a lowest price among the subset of search
results. As Dale moves the slider along the axis, the header
flag appears to dynamically update itself to include a count
ol search results 1n the subset defined by the location of the
slider, and a lowest price within the subset. Thus, as Dale
narrows the range of acceptable departure times, fewer and
tewer search results will remain within the subset defined by
the location of the slider, and the header flag will appear to
update 1tself accordingly. Once Dale decides on a preferred
carliest departure time, he can place the slider at a corre-
sponding location by releasing the slider. The travel search
machine will then cause the header flag to disappear. In this
way, Dale 1s able to see how many search results remain in
real time as he varies the departure time, 1n addition to a
lowest price among the available results 1 the subset
defined by the location of the slider. Dale can apply this
same method to setting a threshold value for the correspond-
ing arrival times.

FIG. 1 1s a network diagram illustrating a network envi-
ronment 100 suitable for operating a travel search machine
110, according to some example embodiments. The network
environment 100 includes the travel search machine 110, a
database 115, a third-party data source 120, and client
devices 130 and 140, operated by a user 150 (e.g., Dale) all
communicatively coupled to each other via a network 190.
The travel search machine 110, with or without the database
115, may form all or part of a search engine 118 (e.g., a
travel search engine, a hotel search engine, a shopping
search engine, a news search engine, or any suitable com-
bination thereof). In addition, the search engine 118 may
form all or part of a network-based system 105 (e.g., a
cloud-based server system configured to provide one or
more services, such as search engine services, to the client
devices 130 and 140). The third-party data source 120 may
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be or include a database (e.g., similar to database 115). In
some example embodiments, the third-party data source 120
1s a web server machine operated by a third-party (e.g., a
business entity distinct from the business entity that operates
the travel search machine 110). The travel search machine
110, the database 1135, the thurd-party data source 120, and
the client devices 130 and 140 may each be implemented in
a computer system, 1n whole or 1n part, as described below
with respect to FIG. 11.

Any of the machines, databases, or devices shown 1n FIG.
1 may be implemented in a special-purpose computer that
has been modified (e.g., configured or programmed) by
soltware (e.g., one or more soltware modules) to perform
one or more ol the functions described herein for that
machine, database, or device. For example, a computer
system able to implement any one or more of the method-
ologies described herein 1s discussed below with respect to
FIG. 11. As used herein, a “database” 1s a data storage
resource and may store data structured as a text file, a table,
a spreadsheet, a relational database (e.g., an object-relational
database), a triple store, a hierarchical data store, or any
suitable combination thereof. Moreover, any two or more of
the machines, databases, or devices illustrated in FIG. 1 may
be combined into a single machine, and the functions
described herein for any single machine, database, or device
may be subdivided among multiple machines, databases, or
devices.

The network 190 may be any network that enables
communication between or among machines, databases, and
devices (e.g., the message machine 110 and the device 130).
Accordingly, the network 190 may be a wired network, a
wireless network (e.g., a mobile or cellular network), or any
suitable combination thereof. The network 190 may include
one or more portions that constitute a private network, a
public network (e.g., the Internet), or any suitable combi-
nation thereof. Accordingly, the network 190 may include
one or more portions that incorporate a local area network
(LAN), a wide area network (WAN), the Internet, a mobile
telephone network (e.g., a cellular network), a wired tele-
phone network (e.g., a plain old telephone system (POTS)
network), a wireless data network (e.g., WiF1 network or
WiMax network), or any suitable combination thereof. Any
one or more portions of the network 190 may communicate
information via a transmission medium. As used herein,
“transmission medium” refers to any intangible (e.g., tran-
sitory) medium that 1s capable of communicating (e.g.,
transmitting) instructions for execution by a machine (e.g.,
by one or more processors of such a machine), and includes
digital or analog communication signals or other intangible
media to facilitate communication of such software.

FIG. 2 1s a block diagram illustrating components of the
travel search machine 110 that configure the travel search
machine 110 to generate and present a dynamically updated
header flag, according to some example embodiments. The
travel search machine 110 1s shown as including a slider
module 202, a search module 204, and a presentation
module 206, all configured to communicate with each other
(e.g., via a bus, shared memory, or a switch). Any one or
more of these modules may be implemented using one or
more processors 208 and hence may include one or more of
the processors 208 (e.g., by configuring such one or more
processors to perform functions described for that module).

Any one or more ol the modules described may be
implemented using hardware alone (e.g., one or more of the
processors 208 of a machine) or a combination of hardware
and software. For example, any module described of the
travel search machine 110 may physically include an
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arrangement of one or more of the processors 208 (e.g., a
subset of or among the one or more processors of the
machine) configured to perform the operations described
herein for that module. As another example, any module of
the travel search machine 110 may include software, hard-
ware, or both, that configure an arrangement of one or more
processors 208 (e.g., among the one or more processors of
the machine) to perform the operations described herein for
that module. Accordingly, different modules of the travel
search machine 110 may include and configure different
arrangements of such processors 208 or a single arrange-
ment of such processors 208 as different points in time.
Moreover, any two or more modules of the travel search
machine 110 may be combined into a single module, and the
functions described herein for a single module may be
subdivided among multiple modules. Furthermore, accord-
ing to various example embodiments, modules described
herein as being implemented within a single machine, data-
base, or device may be distributed across multiple machines,
databases, or devices.

FIG. 3 1s a flowchart 1llustrating operations of the travel
search machine 110 1n performing a method 300 of gener-
ating and presenting a dynamically updated header flag,
according to some example embodiments. Operations of the
method 300 may be performed by the modules described
above with respect to FIG. 2. As shown i FIG. 3, the
method 300 may include operations 302, 304, 306, 308, 310
and 312.

In operation 302, the search module 204 receives one or
more search criteria submitted by the user (e.g., the user
150). The search module 204 may then retrieve and present
a set of search results based on at least some of the search
criteria submitted by the user. This may be performed by
searching the database 1135 for the search results (e.g., a
particular airline tlight, or accommodations), selecting the
search results based on at least some of the search criteria
submitted by the user, and retrieving and providing the
search results to client device 130 via presentation module
206. The presentation module 206 may present the search
results along an axis within the graphical user interface,
where the axis represents a parameter of the search results
(e.g., departure time, or arrival time).

In some example embodiments, the one or more search
criteria may be or include a keyword submitted by the user
as a text based search 1n a search field within the trip creation
interface. In other example embodiments, search criteria
may be retrieved through geolocation of the client device
130, predefined preferences set by the user via client device
130, or as a selection made by the user from selectable
search criteria options presented in a search criteria menu
(e.g., a selectable list of: airlines, departure cities, arrival
cities, departure times, arrival times, or price options) pre-
sented 1n a graphical user interface.

In operation 304, the slider module 202 generates and
displays a slider intersecting the axis at a location in the
graphical user interface, where the location of the slider 1n
the graphical user interface defines a threshold value of a
subset of the graphical elements (e.g., search results), and
where the subset of search results may include all or some
ol the set of search results retrieved based on at least the
search criteria and the threshold value. The slider 1s repre-
sented as a line segment having an end, and 1n some example
embodiments, the slider module 202 1s configured to receive
a user mput via the line segment, where the user put
initiates the movement of the slider from a first location 1n
the graphical user interface to a subsequent location 1n the
graphical user interface.
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In operation 306, the slider module 202 detects a user
input mitiating the movement of the slider away from a first
location 1n the graphical user interface to a subsequent
location 1n the graphical user interface. As discussed with
reference to operation 304, in some example embodiments
the slider module 202 1s configured to receive a user input
via the slider. The user mput mitiating the movement of the
slider may include a selection of the slider by a cursor
controlled via client device 130. For example, the user may
select the slider by positioning the cursor at a position on the
slider via a mouse (e.g., mput/output device 1112) of the
client device 130, and depressing a button of the mouse. In
alternative embodiments, if the user 1s viewing the search
results on a touch enabled device, the user may select the
slider through a tactile input on the touch enabled device by
placing a finger directly onto the slider on the graphical user
interface.

In operation 308, responsive to detecting the user input
initiating the movement of the slider, the presentation mod-
ule 206 causes display of a notification window indicating a
first quantity of search results within the subset of the search
results defined by the location of the slider in the graphical
user interface. In some example embodiments, the presen-
tation module 206 causes the display of the notification
window as a header flag which appears at a position relative
to the slider 1n the graphical user interface, and where the
header flag maintains the same relative position to the slider
in the graphical user interface as the shider moves to a
subsequent location. For example, responsive to receiving
the user mput mitiating the movement of the shider, the
presentation module 206 may cause the header flag to appear
at a location contiguous to the slider. As the user moves the
slider from the first location to the subsequent location, the
header flag maintains the same contiguous location to the
slider.

The presentation module 206 1s further configured to
cause the header flag to indicate a quantity of search results
corresponding to the subset of search results defined by at
least the location of the slider and the threshold value
defined by the location of the slider 1n the graphical user
interface. For example, the subset of search results may
include all or some of the search results, and where the
quantity of search results 1s represented by a numerical
value. Thus, responsive to recerving the user input 1initiating
the movement of the slider from the first location in the
graphical user interface, the presentation module 206 causes
the header flag to appear and indicate the quantity of search
results 1n the subset defined by the threshold value defined
by the first location of the slider. The quantity of search
results may be represented as a natural number (e.g., 1, 2, 3,
etc.).

In operation 310, the slider module 202 detects a conclu-
sion of the movement of the slider from the first location to
a second location (e.g., the subsequent location) in the
graphical user interface. The user concludes the movement
of the slider by placing the slider at the subsequent location
within the graphical user interface.

In operation 312, responsive to detecting the conclusion
of the movement at the second location 1n the graphical user
interface, the slider module 202 causes the header tlag (e.g.,
notification window) to indicate a second quantity of search
results (e.g., a second quantity of search results) within the
second subset of the search results defined by the subsequent
location (e.g., the second location) of the slider within the
graphical user interface. In this way, the notification window
1s dynamically updated, 1n real-time, to display a count of
search results corresponding to the subset defined by the
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search criteria and the threshold value defined by the loca-
tion of the slider in the graphical user interface.

As shown 1n FIG. 4, one or more operations 402, 404,
406, and 408 may be performed as part (e.g., a precursor
task, a subroutine, or portion) of operation 302 of method
300, 1n which the search module 204 retrieves and presents
search results as a set of graphical elements within a
graphical user interface, according to some example
embodiments.

Operation 402 may be performed by the search module
204, with respect to the client device 130. For example, a
user accessing the travel search machine 110 1s presented
with a search criteria mput field by the search module 204,
within the graphical user interface. The search criteria input
field may include a text field, as well as a menu of one or
more selectable search criteria. In some embodiments, the
travel search machine 110 1s configured to receive search
criteria as a text input from client device 130, or as a spoken
submission. In other embodiments, the user may opt to
select search criteria from among a list of search criteria
presented 1n a search menu within the graphical user inter-
face.

In operation 404, the search module 204 retrieves a set of
search results, where the set of search results are represent-
able by a set of graphical elements (e.g., icons, shapes) based
on at least the search criteria. The search results may
include, for example, be one or more flight options repre-
sentable as graphical elements.

In operation 406, the presentation module 206 displays an
axis 1ntersected by a slider 1n the graphical user interface.
The axis may represent a parameter of the search results, and
include an arrangement of values corresponding to the
parameter. For example, the search results may include
corresponding arrival or departure times, and the axis may
include an arrangement of arrival or departure times. Fur-
thermore, 1n some example embodiments, the slider and the
ax1is may intersect at a point of intersection, where the point
of intersection defines a threshold value of the parameter
represented by the axis.

In operation 408, the presentation module 206 arranges
the graphical elements (e.g., the search results) in the
graphical user interface along the axis. In some example
embodiments, the presentation module 206 1s configured to
arrange the graphical elements according to the parameter
values included 1n the axis. For example, the presentation
module 206 may arrange the graphical elements in locations
parallel to the axis on the graphical user interface, such that
the parameter values of the axis define the locations of the
search results represented by the graphical elements, based
on the corresponding parameter values of the search results.

In FIG. 5, one or more operations 502, 504, 506, and 508
may be performed as part (e.g., a precursor task, a subrou-
tine, or portion) of the method 300, 1n which the presentation
module 206 generates and presents a dynamically updated
header flag, according to some example embodiments.

Operation 302 may be performed by the slider module
202, with respect to clhient device 130, as part (e.g., a
precursor task, a subroutine, or portion) of operation 306. As
discussed 1n operation 306 of method 300, the slider module
202 detects a user input mitiating the movement of the slider
away Irom a {irst location in the graphical user interface. At
operation 502, the slider module 202 receives the first input,
where the first input selects the slider. In some example
embodiments, the slider may be selected by positioning a
cursor controlled by a mouse (e.g., input/output device 1112)
of a client device 130 at a location on the slider, and
depressing a button of the mouse. In embodiments where the
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client device 130 1s a touch enabled device, the slider may
be selected through a tactile mput received from the user.

Operation 504 may be performed by the presentation
module 206, with respect to client device 130, as part (e.g.,

a precursor task, a subroutine, or portion) of operation 308. 5
As discussed at operation 308, responsive to detecting the
first nput, the presentation module 206 causes display of a
notification window indicating a first quantity of search
results within the subset of the search results defined by the
location of the slider in the graphical user interface. At 10
operation 304, responsive to the selection of the slider, the
presentation module 206 1s configured to cause the notifi-
cation window (e.g., the header flag) to appear (e.g., mate-
rialize, become visible) at a position in the graphical user
interface relative to the slider, such that the header flag 15
maintains the relative position to the slider as the slider 1s
moved to the subsequent location in the graphical user
interface.

Operation 506 may be performed by the slider module
202, with respect to client device 130. At operation 506, the 20
slider module 202 receives a second input from the user
device placing the slider at the subsequent location (e.g., the
second location) within the graphical user interface. The
second 1nput finalizes the subsequent location of the slider as
the second location of the slider. For example, as discussed 25
with respect to the first user input selecting the slider above,
the slider may be selected by positioning the cursor over the
slider with the mouse of the client device 130, and depress-
ing the mouse button of the mouse, which may then enable
the user to drag the slider to the subsequent location. Once 30
the user has i1dentified a location (e.g., the second location)
within the graphical user interface to place the shider, the
user may finalize the location of the slider by the second
input, where the second mput may include releasing the
mouse button, placing the slider at the subsequent location. 35

Operation 508 may be performed by the presentation
module 206, with respect to client device 130. At operation
508, responsive to placing the slider at the second location,
the presentation module 206 causes the header flag to
disappear (e.g., become invisible, fade away) from the 40
graphical user interface.

FIG. 6 1s a diagram of a graphical user intertace 600 (e.g.,
search presentation interface) to display the presentation of
search results on client device 130, having a shider 602,
intersecting an axis 604 at a first location 618, and search 45
results represented as graphical elements 606, 608, 610, 612,
614, and 616. The search presentation interface 600 may be
configured as an interactive webpage or an 1nteractive
application screen (e.g., of the travel search machine 110)
that allows a user 150 to view search results represented as 50
graphical elements (e.g., 606, 608, 610, 612, 614, and 616).

The slider 602 1s shown as a line segment having a display
at a first end, where the display indicates a value of the
parameter at the first location 618 of the axis. For example,
as shown 1n FIG. 6, the point of intersection (e.g., the first 55
location 618) of the slider 602 and the axis 604 represents a
time (e.g., 1:55 am). As the user moves the slider 602 along
the axis 604, the display varies/updates to indicate the value
corresponding to the point of 1ntersection of the slider 602
with the axis 604. 60

The slider 604 includes an arrangement of values corre-
sponding to a parameter of the search results. As shown 1n
FIG. 6, the axis 604 represents a time or date corresponding
to the search results, such that the search results may be
arranged 1n the graphical user interface at locations corre- 65
sponding to the values indicated on the axis 604. Thus, the

graphical elements 606, 608, 610, 612, and 614 are shown
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at locations in the graphical user mterface relative to the
values as they are arranged on the axis 604.

FIG. 7 1s a diagram 1llustrating a first user input initiating,
the movement of the slider 602 within the search presenta-
tion 1nterface 600, including the slider 602, the axis 604, the
search results represented as graphical elements 606, 608,
610, 612, 614, and 616, a notification window depicted as a
header flag 702, and a cursor 704. As described relative to
FIG. 6, the slider 602 1s depicted at a location (e.g., the first
location 618) 1in the graphical user interface (e.g., the search
presentation interface 600) intersecting the axis 604, where
the point of intersection defines a threshold value of the
parameter represented by the axis 604.

FIG. 7 depicts a first user input initiating movement of the
slider 602, by selecting the slider 602 with cursor 704. The
cursor 704 may be controlled by a mouse or trackpad of
client device 130. The user may initiate movement of the
slider 602 by positioming the cursor 704 at a position on the
slider 602, and depressing a mouse button. Responsive to
receiving the first user input mitiating movement of the
slider 602, the presentation module 206 causes the presen-
tation of the notification window as a header flag 702, at a
location relative to the slider 602, such that the header flag
702 maintains the same relative position to the slider 602 as
the slider 602 moves to a subsequent location 1n the search
presentation interface 600.

As shown 1 FIG. 7, the header flag 702 indicates a
numerical quantity of search results describing the quantity
of search results included 1n a subset of search results
defined by the location (e.g., the first location 618) of the
slider 602 in the search presentation interface 600. For
example, as show 1n FIG. 7, the header flag 702 indicates
that there are twenty one search results within the subset of
search results defined by the location of the slider 602 in the
search presentation interface 600. In addition, the header
flag 702 also indicates a value of a parameter of the search
results. Here, header tlag 702 indicates that the lowest priced
search result in the subset of search results is $1,179. Thus,
a user 1s provided with a quantity and a parameter value
corresponding to the search results 1n real-time.

As 1 FIG. 7, the shider 602 of FIG. 8 1s shown receiving
a user input via the cursor 704 moving the slider 602 from
the first location 618 in the search presentation interface 600
to a subsequent location. Arrow 706 indicates a direction of
movement of the slider 1n the graphical user interface. As the
user moves the slider 602 to the subsequent location in the
search presentation interface 600, the graphical user inter-
face updates to display a second subset of search results,
where the second subset of search results includes a different
set of search results from the first subset of search results,
and the header tlag 702 updates to indicate a count and a
minimum price value corresponding to the subset defined by
the location of the slider 602, in real-time. As seen 1n FIG.
8, graphical element 612 of FIGS. 6 and 7 1s no longer
included in the subset of search results displayed in the
graphical user interface. For example, as depicted 1n FIG. 8,
as the slider 602 moves to the subsequent location, the count
of search results 1s reduced from twenty one, as shown 1n
FIG. 7, to twenty. As shown i FIG. 8, the search presen-
tation 1interface 600 only shows search results included
within the subset defined by the location of the slhider 602.

FIG. 9 1s a diagram 1illustrating the search result presen-
tation interface 600, with the slhider 602 at a subsequent
location (e.g., a second location 900) 1n the search result
presentation interface 600, and a second subset of search
results, including graphical elements 606, 608, 610, 614, and
616. As shown 1n FIG. 9, having placed the slider 602 at the
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second location 900, indicating a conclusion to the move-
ment of the slider 602, the presentation module 206 causes
the header flag 702 (e.g., of FIG. 7 and FIG. 8) to disappear
from the search result presentation interface 600.

FIG. 10 1s a diagram of the search result presentation
interface 600, 1n a scenario where the user has moved the
slider 602 1n the same direction as 1 FIG. 8, represented by
arrow 706, to a subsequent location 1000 1n the search result
presentation mtertace 600, such that the subsequent location
1000 defines a subset of the search results with a count of
zero. As 1llustrated 1n FIG. 10, responsive to determining
that the subset defined by the location of the slider has no
search results, the presentation module 206 causes display of
a header flag 1002, where the header flag 1002 1ncludes a
text notification indicating that there are no search results
remaining (e.g., “No flights left!”). In some example
embodiments the presentation module 206 may also indicate
that the count of the search results 1s zero by depicting the
header flag 1002 1n a different color than usual (e.g., red, or
black), or by causing the presentation of an auditory tone, to
alert the user that there are no search results remaining to
display.

FIG. 11 1s a block diagram 1llustrating components of a
machine 1100, according to some example embodiments,
able to read structions 1124 from a machine-readable
medium 1122 (e.g., a non-transitory machine-readable
medium, a machine-readable storage medium, a computer-
readable storage medium, or any suitable combination
thereot) and perform any one or more of the methodologies
discussed herein, 1n whole or 1n part. Specifically, FIG. 11
shows the machine 1100 1n the example form of a computer
system (e.g., a computer) within which the instructions 1124
(e.g., software, a program, an application, an applet, an app,
or other executable code) for causing the machine 1100 to
perform any one or more of the methodologies discussed
herein may be executed, 1n whole or 1n part.

In alternative embodiments, the machine 1100 operates as
a standalone device or may be communicatively coupled
(e.g., networked) to other machines. In a networked deploy-
ment, the machine 1100 may operate in the capacity of a
server machine or a client machine 1n a server-client network
environment, or as a peer machine 1n a distributed (e.g.,
peer-to-peer) network environment. The machine 1100 may
be a server computer, a client computer, a PC, a tablet
computer, a laptop computer, a netbook, a cellular tele-
phone, a smartphone, a set-top box (STB), a personal digital
assistant (PDA), a web appliance, a network router, a
network switch, a network bridge, or any machine capable
of executing the instructions 1124, sequentially or otherwise,
that specily actions to be taken by that machine. Further,
while only a single machine i1s 1illustrated, the term
“machine” shall also be taken to include any collection of
machines that individually or jointly execute the mnstructions
1124 to perform all or part of any one or more of the
methodologies discussed herein.

The machine 1100 includes a processor 1102 (e.g., a
central processing unit (CPU), a graphics processing unit
(GPU), a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a radio-frequency inte-
grated circuit (RFIC), or any suitable combination thereof),
a main memory 1104, and a static memory 1106, which are
configured to communicate with each other via a bus 1108.
The processor 1102 may contain solid-state digital micro-
circuits (e.g., electronic, optical, or both) that are configur-
able, temporarily or permanently, by some or all of the
instructions 1124 such that the processor 1102 1s configur-
able to perform any one or more of the methodologies
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described herein, 1n whole or 1n part. For example, a set of
one or more microcircuits of the processor 1102 may be
configurable to execute one or more modules (e.g., soltware
modules) described herein. In some example embodiments,
the processor 1102 1s a multicore CPU (e.g., a dual-core
CPU, a quad-core CPU, or a 128-core CPU) within which
cach of multiple cores 1s a separate processor that 1s able to
perform any one or more of the methodologies discussed
herein, in whole or 1n part. Although the beneficial effects
described herein may be provided by the machine 1100 with
at least the processor 1102, these same eflects may be
provided by a different kind of machine that contains no
processors (e.g., a purely mechanical system, a purely
hydraulic system, or a hybrid mechanical-hydraulic system),
if such a processor-less machine 1s configured to perform
one or more of the methodologies described herein.

The machine 1100 may further include a graphics display
1110 (e.g., a plasma display panel (PDP), a light emitting
diode (LED) display, a liquid crystal display (LCD), a
projector, a cathode ray tube (CRT), or any other display
capable of displaying graphics or video). The machine 1100
may also include an mput/output device 1112 (e.g., a key-
board or keypad, mouse, trackpad), a location component
1114 (e.g., a global positioning system (GPS) receiver), a
storage unit 1116, an audio generation device 1118 (e.g., a
sound card, an amplifier, a speaker, a headphone jack, or any
suitable combination thereof), and a network interface
device 1120.

The storage unit 1116 includes the machine-readable
medium 1122 (e.g., a tangible and non-transitory machine-
readable storage medium) on which are stored the mnstruc-
tions 1124 embodying any one or more of the methodologies
or functions described herein. The instructions 1124 may
also reside, completely or at least partially, within the main
memory 1104, within the processor 1102 (e.g., within the
processor’s cache memory), or both, before or during execu-
tion thereof by the machine 1100. Accordingly, the main
memory 1104 and the processor 1102 may be considered
machine-readable media (e.g., tangible and non-transitory
machine-readable media). The instructions 1124 may be
transmitted or recerved over the network 190 via the net-
work interface device 1120. For example, the network
interface device 1120 may communicate the instructions
1124 using any one or more transier protocols (e.g., hyper-
text transfer protocol (HTTP)).

As used herein, the term “memory” refers to a machine-
readable medium able to store data temporarily or perma-
nently and may be taken to include, but not be limited to,
random-access memory (RAM), read-only memory (ROM),
bufler memory, flash memory, and cache memory. While the
machine-readable medium 1122 1s shown 1 an example
embodiment to be a single medium, the term “machine-
readable medium” should be taken to include a single
medium or multiple media (e.g., a centralized or distributed
database, or associated caches and servers) able to store
instructions. The term “machine-readable medium™ shall
also be taken to include any medium, or combination of
multiple media, that 1s capable of storing the instructions
1124 for execution by the machine 1100, such that the
instructions 1124, when executed by one or more processors
of the machine 1100 (e.g., processor 1102), cause the
machine 1100 to perform any one or more of the method-
ologies described herein, 1n whole or 1n part. Accordingly, a
“machine-readable medium™ refers to a single storage appa-
ratus or device, as well as cloud-based storage systems or
storage networks that include multiple storage apparatus or
devices. The term “machine-readable medium” shall accord-
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ingly be taken to include, but not be limited to, one or more
tangible and non-transitory data repositories (e.g., data vol-
umes) 1n the example form of a solid-state memory Dale, an
optical disc, a magnetic disc, or any suitable combination
thereof. A “non-transitory” machine-readable medium, as
used herein, specifically does not include propagating sig-
nals per se. In some example embodiments, the mnstructions
1124 for execution by the machine 1100 may be communi-
cated by a carrier medium. Examples of such a carrier
medium 1nclude a storage medium (e.g., a non-transitory
machine-readable storage medium, such as a solid-state
memory, being physically moved from one place to another
place) and a transient medium (e.g., a propagating signal that
communicates the instructions 1124).

Certain embodiments are described herein as including
logic or a number of components, modules, or mechanisms.
Modules may constitute software modules (e.g., code stored
or otherwise embodied on a machine-readable medium or 1n
a transmission medium), hardware modules, or any suitable
combination thereof. A “hardware module” 1s a tangible
(c.g., non-transitory) unit capable of performing certain
operations and may be configured or arranged 1n a certain
physical manner. In various example embodiments, one or
more computer systems (e.g., a standalone computer system,
a client computer system, or a server computer system) or
one or more hardware modules of a computer system (e.g.,
a processor or a group ol processors) may be configured by
soltware (e.g., an application or application portion) as a
hardware module that operates to perform certain operations
as described herein.

In some embodiments, a hardware module may be 1mple-
mented mechanically, electronically, or any suitable combi-
nation thereof. For example, a hardware module may
include dedicated circuitry or logic that is permanently
configured to perform certain operations. For example, a
hardware module may be a special-purpose processor, such
as a lield programmable gate array (FPGA) or an ASIC. A
hardware module may also include programmable logic or
circuitry that 1s temporarily configured by software to per-
form certain operations. For example, a hardware module
may include software encompassed within a CPU or other
programmable processor. It will be appreciated that the
decision to implement a hardware module mechanically, 1n
dedicated and permanently configured circuitry, or in tems-
porarily configured circuitry (e.g., configured by software)
may be driven by cost and time considerations.

Accordingly, the phrase “hardware module” should be
understood to encompass a tangible entity, and such a
tangible entity may be physically constructed, permanently
configured (e.g., hardwired), or temporarily configured (e.g.,
programmed) to operate 1n a certain manner or to perform
certain operations described herein. As used herein, “hard-
ware-implemented module” refers to a hardware module.
Considering embodiments in which hardware modules are
temporarily configured (e.g., programmed), each of the
hardware modules need not be configured or instantiated at
any one instance 1n time. For example, where a hardware
module comprises a CPU configured by software to become
a special-purpose processor, the CPU may be configured as
respectively diflerent special-purpose processors (e.g., each
included 1n a different hardware module) at different times.
Software (e.g., a soltware module) may accordingly config-
ure one or more processors, for example, to constitute a
particular hardware module at one instance of time and to
constitute a different hardware module at a different instance
of time.
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Hardware modules can provide information to, and
recetve information from, other hardware modules. Accord-
ingly, the described hardware modules may be regarded as
being communicatively coupled. Where multiple hardware
modules exist contemporaneously, communications may be
achieved through signal transmission (e.g., over appropriate
circuits and buses) between or among two or more of the
hardware modules. In embodiments 1n which multiple hard-
ware modules are configured or instantiated at different
times, communications between such hardware modules
may be achieved, for example, through the storage and
retrieval of information 1n memory structures to which the
multiple hardware modules have access. For example, one
hardware module may perform an operation and store the
output of that operation in a memory device to which 1t 1s
communicatively coupled. A further hardware module may
then, at a later time, access the memory device to retrieve
and process the stored output. Hardware modules may also
initiate communications with mmput or output devices, and
can operate on a resource (e.g., a collection of information).

The various operations of example methods described
herein may be performed, at least partially, by one or more
processors that are temporarily configured (e.g., by soft-
ware) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured,
such processors may constitute processor-implemented
modules that operate to perform one or more operations or
functions described herein. Accordingly, the operations
described herein may be at least partially processor-imple-
mented, since a processor 1s an example of hardware. For
example, at least some operations of any method may be
performed by one or more processor-implemented modules.
As used herein, “processor-implemented module” refers to a
hardware module 1n which the hardware includes one or
more processors. Moreover, the one or more processors may
also operate to support performance of the relevant opera-
tions 1n a “cloud computing” environment or as a “software
as a service” (SaaS). For example, at least some of the
operations may be performed by a group of computers (as
examples of machines including processors), with these
operations being accessible via a network (e.g., the Internet)
and via one or more appropriate interfaces (e.g., an appli-
cation program interface (API)).

Throughout this specification, plural instances may imple-
ment components, operations, or structures described as a
single instance. Although individual operations of one or
more methods are illustrated and described as separate
operations, one or more of the individual operations may be
performed concurrently, and nothing requires that the opera-
tions be performed 1n the order illustrated. Structures and
functionality presented as separate components 1n example
configurations may be implemented as a combined structure
or component. Similarly, structures and functionality pre-
sented as a single component may be implemented as
separate components. These and other variations, modifica-
tions, additions, and improvements fall within the scope of
the subject matter herein.

The performance of certain operations may be distributed
among the one or more processors, whether residing only
within a single machine or deployed across a number of
machines. In some example embodiments, the one or more
processors or hardware modules (e.g., processor-imple-
mented modules) may be located 1n a single geographic
location (e.g., within a home environment, an office envi-
ronment, or a server farm). In other example embodiments,
the one or more processors or hardware modules may be
distributed across a number of geographic locations.
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Some portions of the subject matter discussed herein may
be presented 1n terms of algorithms or symbolic represen-
tations ol operations on data stored as bits or binary digital
signals within a machine memory (e.g., a computer
memory). Such algorithms or symbolic representations are
examples of techniques used by those of ordinary skill 1n the
data processing arts to convey the substance of their work to
others skilled in the art. As used herein, an “algorithm™ 1s a
self-consistent sequence of operations or similar processing
leading to a desired result. In this context, algorithms and
operations 1volve physical manipulation of physical quan-
tities. Typically, but not necessarily, such quantities may
take the form of electrical, magnetic, or optical signals
capable of being stored, accessed, transierred, combined,
compared, or otherwise manipulated by a machine. It 1s
convenient at times, principally for reasons of common
usage, to refer to such signals using words such as “data,”
“content,” “bits,” “values,” “elements,” “symbols,” “char-
acters,” “terms,” “numbers,” “numerals,” or the like. These
words, however, are merely convenient labels and are to be
associated with appropriate physical quantities.

Unless specifically stated otherwise, discussions herein
using words such as “processing,” “computing,” “calculat-
ing,” “determining,” “presenting,” “displaying,” or the like
may refer to actions or processes of a machine (e.g., a
computer) that manipulates or transforms data represented
as physical (e.g., electronic, magnetic, or optical) quantities
within one or more memories (e.g., volatile memory, non-
volatile memory, or any suitable combination thereotf), reg-
isters, or other machine components that receive, store,
transmit, or display information. Furthermore, unless spe-
cifically stated otherwise, the terms “a” or “an” are herein
used, as 1s common 1n patent documents, to include one or
more than one instance. Finally, as used herein, the con-
junction “or’” refers to a non-exclusive “or,” unless specifi-
cally stated otherwise.

What 1s claimed 1s:

1. A method comprising:

causing display of a graphical user interface at a client

device, the graphical user interface comprising a pre-
sentation of an axis intersected by a slider, the axis
representing a range of temporal values, and the slider
being displayed at a first location along the axis, the
first location of the slider selecting a first temporal
value from the range of temporal values;

detecting an 1nmitiation of a movement of the slider away

from the first location along the axis in the graphical
user 1nterface;
responsive to the mitiation of the movement of the slider,
presenting a first quantitative value that indicates a first
quantity of a set of data objects that comprise an
attribute that falls within a range that corresponds with
the first location of the slider along the axis;

detecting a conclusion of the movement of the slider from
the first location to a second location along the axis 1n
the graphical user interface, the second location of the
slider defining a second temporal value from the range
of temporal values; and

responsive to the conclusion of the movement of the

slider, presenting a second quantitative value that indi-
cates a second quantity of the set of data objects that
comprise the attribute that falls within a range that
corresponds with the second location of the slider along
the axis.

2. The method of claim 1, wherein the set of data objects
include a set of search results, and the method further
COmMprises:
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retrieving the set of search results based on a search
criteria, the set of search results representable by a set
of graphical elements, each graphical element in the set
of graphical elements corresponding to a different
search result 1n the set of search results;

displaying a portion of the set of graphical elements along

the presentation of the axis within the graphical user
intertace, the portion of the set of graphical elements
based on a temporal value from among the range of
temporal values defined by a location of the slider.

3. The method of claim 1, wherein the presenting the first
value that indicates the first quantity of the set of data objects
includes:

causing display of a notification window 1n the graphical

user interface 1n response to the 1nitiation of the move-
ment of the slider, the notification window 1ndicating
the first quantity of the set of data objects.

4. The method of claim 3, wherein the notification win-
dow 1includes an indication of a temporal value from among
the range of temporal values.

5. The method of claim 1, wherein:

the slider 1s a line segment having an end;

the graphical user interface 1s configured to receive a user

input to cause the iitiation of the movement of the
slider, and the method further comprises:

recerving a user mnput that selects the end of the line

segment; and

responsive to recerving the user mput that selects the end

of the line segment, presenting the first value that
indicates the first quantity of the set of data objects.

6. The method of claim 5, wherein the presenting the first
value that indicates the first quantity of the set of data objects
COmprises:

causing display of a header flag at an oflset distance from

the end of the slider, the header tlag being displayed at
the same offset distance from the end of the slider at the
second location.

7. The method of claim 1, wherein the initiation of the
movement of the slider comprises a drag mput, the drag
input including a first input selecting the slider and a second
input placing the slider at a destination, the first input and the
second 1nput received from the client device.

8. The method of claam 7, wherein the method further
COmMprises:

responsive to receiving the first input selecting the slider,

presenting the first value that indicates the first quantity
of the set of data objects within the graphical user
interface; and

responsive to receiving the second 1mnput placing the slider

at the destination, presenting the second value that
indicates the second quantity of the set of data objects
within the graphical user interface.

9. A non-transitory machine-readable storage medium
comprising nstructions that, when executed by one or more
processors of a machine, cause the machine to perform
operations comprising:

causing display of a graphical user interface at a client

device, the graphical user interface comprising a pre-
sentation of an axis intersected by a shider, the axis
representing a range of temporal values, and the shider
being displayed at a first location along the axis, the
first location of the slider selecting a first temporal
value from the range of temporal values;

detecting an mitiation of a movement of the slider away

from the first location along the axis in the graphical
user interface;
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responsive to the mitiation of the movement of the shider,
presenting a first quantitative value that indicates a first
quantity of a set of data objects that comprise an
attribute that falls within a range that corresponds with
the first location of the slider along the axis;

detecting a conclusion of the movement of the slider from
the first location to a second location along the axis in
the graphical user interface, the second location of the
slider defining a second temporal value from the range
of temporal values; and

responsive to the conclusion of the movement of the

slider, presenting a second quantitative value that indi-
cates a second quantity of the set of data objects that
comprise the attribute that falls within a range that
corresponds with the second location of the slider along
the axis.

10. The non-transitory machine-readable storage medium
of claim 9, wherein the set of data objects include a set of
search results, and the instructions cause the machine to
perform operations further comprising:

retrieving the set of search results based on a search

criteria, the set of search results representable by a set
of graphical elements, each graphical element in the set
of graphical elements corresponding to a different
search result in the set of search results:

displaying a portion of the set of graphical elements along

the presentation of the axis within the graphical user
interface; the portion of the set of graphical elements
based on a temporal value from among the range of
temporal values defined by a location of the slider.

11. The non-transitory machine-readable storage medium
of claim 9, wherein the presenting the first value that
indicates the first quantity of the set of data objects com-
Prises:

causing display of a notification window 1n the graphical

user mterface 1 response to the 1nitiation of the move-
ment of the shider, the notification window indicating
the first quantity of the set of data objects.

12. The non-transitory machine-readable storage medium
of claim 11, wherein the notification window includes an
indication of a temporal value from among the range of
temporal values.

13. The non-transitory machine-readable storage medium
of claim 9, wherein:
the slider 1s a line segment having an end;
the graphical user interface 1s configured to receive a user

input to cause the imitiation of the movement of the

slider, and the instructions cause the machine to per-
form operations further comprising:

receiving a user mput that selects the end of the line

segment; and

responsive to recerving the user mput that selects the end

of the line segment, presenting the first value that
indicates the first quantity of the set of data objects.

14. The non-transitory machine-readable storage medium
of claam 13, wherein the presenting the first value that
indicates the first quantity of the set of data objects includes:

causing display of a header flag at an oflset distance from

the end of the slider, the header tlag being displayed at
the same oflset distance from the end of the slider at the
second location.

15. The non-transitory machine-readable storage medium
of claim 9, wherein the initiation of the movement of the
slider comprises a drag input, the drag input including a first
input selecting the slider and a second mput placing the
slider at a destination, the first input and the second 1nput
received from the client device.
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16. The non-transitory machine-readable storage medium
of claim 15, wherein the instructions cause the machine to
perform operations further comprising:

responsive to recerving the first input selecting the slider,

presenting the first value that indicates the first quantity
of the set of data Objects within the graphical user
interface; and

responsive to receiving the second input placing the slider

at the destination, presenting the second value that
indicates the second quantity of the set of data objects
within the graphical user interface.

17. A system comprising:

a memory; and

at least one hardware processor coupled to the memory

and comprising instructions that causes the system to
perform operations comprising:

causing display of a graphical user interface at a client

device, the graphical user interface comprising a pre-
sentation of an axis intersected by a shider, the axis
representing a range of temporal values, and the slider
being displayed at a first location along the axis, the
first location of the slider selecting a first temporal
value from the range of temporal values;

detecting an mitiation of a movement of the slider away

from the first location along the axis in the graphical
user interface;
responsive to the mnitiation of the movement of the shider,
presenting a first quantitative value that indicates a first
quantity of a set of data objects that comprise an
attribute that falls within a range that corresponds with
the first location of the slider along the axis;

detecting a conclusion of the movement of the slider from
the first location to a second location along the axis in
the graphical user interface, the second location of the
slider defining a second temporal value from the range
of temporal values; and

responsive to the conclusion of the movement of the

slider, presenting a second quantitative value that indi-
cates a second quantity of the set of data objects that
comprise the attribute that falls within a range that
corresponds with the second location of the slider along
the axis.

18. The system of claim 17, wherein the set of data objects
include a set of search results, and the instructions cause the
system to perform operations further comprising:

retrieving the set of search results based on a search

criteria, the set of search results representable by a set
of graphical elements, each graphical element in the set
of graphical elements corresponding to a different
search result 1n the set of search results;

displaying a portion of the set of graphical elements along

the presentation of the axis within the graphical user
interface, the portion of the set of graphical elements
based on a temporal value from among the range of
temporal values defined by a location of the slider.

19. The system of claim 17, wherein the presenting the
first value that indicates the first quantity of the set of data
objects comprises:

causing display of a notification window in the graphical

user interface 1n response to the 1nitiation of the move-
ment of the shider, the notification window 1ndicating
the first quantity of the set of data objects.

20. The system of claim 19, wherein the notification
window includes an indication of a temporal value from
among the range of temporal values.
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